What is claimed is: 



1 . \ A method for mcorporating at least one optical material into a core of an optical fiber, 
comprismg: 

(a) r^oving at least a section of a cladding of the fiber to expose the core; 

(b) removing at least a portion of the core; 

(c) at least p^ially replacing the removed portion of the core v^ith the at least one optical 
material. 

2. The method of claink 1 , wherein removing the cladding further comprises at least one of 
etching and side polishing the\ladding. 

3. The method of claim 2, wH?rein removing the core further comprises at least one of 
etching and excavating the core. 

4. The method of claim 1 , wherein removing the core further comprises at least one of 
etching and excavating the core. 

5. The method of claim 1 , wherein the fiber is asymmetric and removing the cladding 
further comprises at least one of etching and side polishing a face of the asymmetric fiber nearest 
the core. 

6. The method of claim 5, wherein removing the col^ further comprises at least one of 
etching and excavating the core. 

7. The method of claim 5, further comprising: 
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masking the face of the asymmetric fiber nearest the core so as to leave exposed a 
Itongitudinal region centered about and immediately adjacent a projected location of 
theVore onto the face nearest the core; and 

(b) etching^thin the longitudinal region to remove the cladding. 

8. The method of cWm 1 , wherein the fiber is asymmetric and removing the cladding 
fiirther comprises etching a^U circumference of the fiber. 

9. The method of claim 8, Mierein removing the core further comprises at least one of 
etching and excavating the core. \ 

10. The method of claim 1, wherein^e fiber is generally circular and removing the cladding 
fiirther comprises at least one of etching and side polishing the fiber to obtain an asymmetrical 
fiber. \ 

1 1 . The method of claim 1 0, wherein removing the core fiarther comprises at least one of 
etching and excavating the core. \ 

1 2. The method of claim 1 , wherein replacing the removed portion of the core fiirther 
comprises: \ 

(a) depositing the at least one optical material on the fiWr so as to replace the removed 
portion of the core and the removed portion of the cladding; and 

(b) removing excess optical material fi:om the at least one optffcal material replacmg the 
cladding to prevent light within the fiber firom escaping from^he fiber. 
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m The method of claim 12, wherein removing excess optical material further comprises 
rem^ng the at least one optical material replacing the cladding to a thickness sufficiently small 
in opticiwavelengths to prevent light of a wavelength corresponding to that of the light v^thin 
the fiber from^ropagating in the at least one optical material replacing the cladding. 

14. The methodW claim 12, wherein depositing the at least one optical material further 
comprises masking a portion of the fiber so that the at least one optical material replacing the 
cladding is confined to a lo^tudinal region centered about and immediately adjacent the at least 
one optical material replacing tnfecore. 

15. The method of claim 14, wher^n removing excess optical material further comprises 
removing the at least one optical material^placing the cladding to a thickness sufficiently small 
in optical wavelengths to prevent light of a v^Welength corresponding to that of the light within 
the fiber fi:om propagating in the at least one optibal material replacing the cladding. 

1 6. The method of claim 1 , wherein foUov^ng replacing the removed portion of the core , the 
method further comprises covering the at least one optic^material vnth a protective coating. 

1 7. The method of claim 1 6, further comprising: \ 

(a) affixing an activation means to the protective coating tti an opposed relationship to 
the replaced portion of the core, the activation means for ahering optical properties of 
the at least one optical material; and \ 

(b) covering the activation means and protective coating with a secom protective 
coating. \ 
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18. The method of clai A 1 7, wherein affixing the activation means further composes affixmg 
an electrode. j 

19. The method of claim 17, wherein the a\ least one optical material is chosen from at least 
one of an electro-optic polymer, a thermo-c^^aterial, a rare-earth doped material, a material 
having a high verdet constant and a material having amplification properties. 

20. The method of claim 16, wherein the at least one optical material is chosen from at least 
one of an electro-optic polymer, a thermo-optic material, a rare-earth doped material, a material 
having a high verdet constant and a material having s^nplification properties. 

21. The method of claim 16, whereiAthe at least one optical material is poled following 
covering the at least one optical material mth a protective coating. 

22. The method of claim 2 1 , ^i^rein the at least one optical material is chosen from at least 
one of an electro-optic polymer, a then^o-optic material, a rare-earth doped material, a material 
having a high verdet constant and a mater^Uiaving amplification properties. 

23. The method of claim 1, wherein tlfe at lea^ one optical material is chosen from at least 
one of an electro-optic polymer, a thermo-optic material, a rare-earth doped material, a material 
having a high verdet constant and a material having amplification properties. 

24. The method of claim 1 , whekin removing at least a portion of the core fiirther comprises 
forming, in an attitude inclined to a trLsverse plane of the fiber, a boundary between the core 
and the at least one optical material replacing the core. 

25. The method of claim 1 , wherein removing the cladding fiirther comprises: 
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(a) removing a first section of the cladding along a first longitudinal length of the optical 
fiber so as to maintain a layer of cladding adjacent the core, the layer adjacent the 
u:ore inhibiting evanescent mode interaction; and 

(b) rerffoving the layer of cladding adjacent the core along a second longitudinal length of 
the optipl fiber, the second length being shorter than and within the first longitudinal 
length. 

26. The method of clai\25, wherein replacing the removed portion of the core further 
comprises: 

(a) depositing the at least onk optical material along the second length of the fiber so as 
to replace the removed portion of the core and the removed layer of cladding adjacent 
the core; and 

(b) removing excess optical material from the at least one optical material replacing the 
layer of cladding to prevent light within^e fiber fi-om escaping fi:om the fiber. 

27. The method of claim 26, wherein removing exce^ optical material fiirther comprises 
removing the at least one optical material replacing the layer of cladding to a thickness 
sufficiently small in optical wavelengths to prevent light of a i^velength corresponding to that 
of the light within the fiber fi-om propagating in the at least one optical material replacing the 
layer of cladding. 

28. The method of claim 28, wherein following replacing the removW portion of the core , 
the method fiirther comprises covering the at least one optical material wi4 a protective coating. 
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2yV The method of claim 28, further comprising: 

a) affixing an activation means to the protective coating in an opposed relationship to 
the replaced portion of the core, the activation means for altering optical properties of 
at least one optical material; and 



(b) covenng the activation means and protective coating with a second protective 
coating. 

30. The method of chim 29, v^herein the at least one optical material is chosen from at least 
one of an electro-optic polymer, a thermo-optic material, a rare-earth doped material, a material 
having a high verdet constant jmd a material having amplification properties. 

3 1 . The method of claim 29, wljerein affixing the activation means further comprises affixing 
an electrode. 

32. The method of claim 28, wherein\he at least one optical material is chosen from at least 
one of an electro-optic polymer, a thermo-optic material, a rare-earth doped material, a material 
having a high verdet constant and a material h£Mng amplification properties. 

33. The method of claim 28, wherein the at lea^one optical material is poled foUov^ng 

34. The method of claim 33, wherein the at least one optical material is chosen from at least 
one of an electro-optic polymer, a thermo-optic material, a r^e-earth doped material, a material 
having a high verdet constant and a material having amplification properties. 
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\5. The method of claim 25, wherein removing at least a portion of the core further 
corpses formmg, in an attitude inclined to a transverse plane of the fiber, a boundary between 
the coreWid the at least one optical material replacing the core. 

36. The ml^od of claim 25, further comprising: 

(a) maskingvrtie fiber so as to leave exposed a first region centered about and 
immediatelysadjacent a projected location of the core on an outer surface of the fiber, 
a length of the exposed region corresponding to the first length; 

(b) etching within the first region to remove the first section of cladding; 

(c) masking the layer of cladding so as to leave exposed a length of the layer of cladding 
corresponding to the second^ngth; and 

(d) etching within the exposed layerVf cladding to remove the layer of cladding. 

37. A method of incorporating an optical device into an asymmetric optical fiber, 
comprising: \ 

(a) etching the cladding on a face of the optical fiber nearest a core of the fiber along a 
first length of the fiber to a depth so as to maintaika layer of cladding above the core, 
a thickness of the layer of cladding being a minimunrto inhibit evanescent mode 
interaction; 

(b) etching the layer of cladding and a portion of the core of the Wical fiber along a 
second length shorter than the first length and located generally^ a central region of 
the first length; 
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(c) adding at least one optical material to replace the etched portion of the core and at 
least a partial depth of the etched layer of cladding; and 

(d) cowing the at least one optical material with a protective coating. 

\^ \ 

^38. The method of claim 37, further comprising affixing an activation means to the protective 
coating in a location above the at least one optical material in the etched core, the activation 
means for altering optical p^erties of the at least one optical material. 

39. The method of claim 38, Wl^erein affixing the activation means further comprises affixing 
an electrode. 

40. The method of claim 38, further con^rising providing a second protective coating over 
the activation means. 

41 . The method of claim 37, wherein adding tho\ least one optical material further 
comprises: 

(a) adding the at least one optical material to replace\full depth of the layer of cladding; 
and 

(b) removing an excess depth of the at least one optical material replacing the layer of 
cladding so as to maintain the partial depth of the at least ona optical material 
replacing the layer of cladding at a thickness sufficiently smallVi optical wavelengths 
to prevent light of a wavelength corresponding to that of the lightYithii^ the fiber 
fi-om propagating in the at least one optical material replacing the laW of cladding. 
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The method of claim 37, further comprising poling the at least one optical material after 
the k least one optical material is covered with a protective coating. 



43. A aevice for use in fiber optic applications, compnsmg: 



c9 



(a) an asWmetric optical fiber having a portion of cladding removed to expose a section 
of a core oMie fiber and further having at least a portion of the exposed core 
removed; and 

(b) at least one optical material disposed so as to replace the removed portion of the core. 

44. The device of claim 43, fiirther\pmprising an activation means for altering optical 
properties of the at least one optical matenl^l so as to affect light propagating through the core of 
the asymmetric fiber, 

45. The device of claim 44, v^herein the activatW means further comprises an electrode. 

46. The device of claim 44, wherein the at least one\ptical material is electro-optic and the 
device is a phase modulator. 

47. The device of claim 44, wherein the asymmetric fiber is Joined with a second asymmetric 
fiber having a second core of optical material, and the device is a sMtchable directional coupler. 

48. The device of claim 44, further comprising a first protective layk^ disposed between the 
activation means and the at least one optical material. 

49. The device of claim 48, wherein the activation means further comprisa^an electrode. 
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The device of claim 49, further comprising a second protective layer disposed over the 



electroc 



5 1 . The device^f^^aim 43, wherein the at least one optical material is a rare-earth doped 
material and the device is one^ef^ optical amplifier and a source. 

52. The device of claim 43, v^herein a diifection grating is superimposed in the at least one 
optical material and the device is a tunable filter. 

53. The device of claim 43, wherein the at least one opticaHn^terial has a high verdet 
constant and the device is an in-fiber isolator. 
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